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(57) ABSTRACT

A link chain or a chain link for scraper chain conveyors with
vertical and horizontal chain links which are interlinked 1n an
articulated manner for scraper chain conveyors for use 1n
mining. In particular to horizontal chain links with front
sections with a straight face zone and with longitudinal limbs,

which connect the front sections around an oval inner opening
and which are provided on their outer surfaces with a recess,
wherein the rear sides of front sections delimiting the inner
opening form a contact zone for circular arcs of vertical chain
links. In order to improve the service life of the link chain, the
rear sides, which face oval inner opening, of front sections are
provided with a surface which has a hollow, which forms a
central region of the contact zone, between a fillet cambered
in a crowned manner.

29 Claims, 3 Drawing Sheets
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LINK CHAIN FOR CHAIN CONVEYORS AND
HORIZONTAL CHAIN LINKS THEREFOR

The invention relates to a link chain for chain conveyors, in
particular scraper chain conveyors for use in mining, with
vertical chain links which have around the full circumierence
a constant cross-sectional profile provided on the 1nside with
a circular arc and on the outside preferably with a tlat section,
and with horizontal chain links which have front sections with
a straight face zone and preferably have an outer width which
1s larger than the outer width of the vertical chain links and
have the longitudinal limbs, which connect the front sections
around an oval inner opening and which are provided on their
outer surfaces with a recess, wherein the rear sides of the front
sections delimiting the inner opening form a contact zone for
the circular arcs of the vertical chain links and connect the
longitudinal limbs with a semi-circular portion. The invention
also relates in particular to the horizontal chain links, which
preferably act to connect entrainment scrapers, of a link chain
for scraper chain conveyors for use 1n mimng, with front
sections with a straight face zone and with longitudinal limbs
connecting the front sections around an oval inner opening,
which longitudinal limbs are provided on their outer surfaces
with a recess, wherein the rear sides, which delimit the 1nner
opening, of the front sections form a contact zone for circular
arcs ol vertical chain links and connect the longitudinal limbs
with a semi-circular portion.

BACKGROUND OF THE INVENTION

A generic link chain 1s known from WO 2007/11088 Al
and FIGS. 9, 10 and 11 show a generic link chain 150, a
vertical chain link 101 and a horizontal chain link 110 for
connection of an entramnment scraper according to generic
WO0O2007/110088 Al. Vertical chain link 101 has around the
full circumterence a constant cross-section 102, as shown in
FI1G. 10, which 1s delimited on the circumferential outside of
chain links 101 by a flat section 103 which forms a transition
on both sides via bevels 104 into a circular arc 105 which
delimits an inner opening 106, which 1s oval 1n cross-section,
of vertical chain links 101. Horizontal chain links 110, which
comprise forged pieces, have front sections 111 and longitu-
dinal limbs 112 connecting these which 1n turn delimit with
their rear sides or 1nner sides an oval 1inner opening 113 in
which vertical chain links 101 are interlinked. For optimised
scraper connection, longitudinal limbs 112 are provided on
the outside with recesses 114 1n which entrainment noses 115
are centrally arranged, on which entrainment noses 1135
scraper chains can be anchored in a positive-locking manner
for conveyance of the mined minerals or rock. Inner opening
113 1s delimited by a circumierential fillet 116 with a uniform
degree of rounding, which fillet 116 extends on the rear sides
of front sections 111 across in each case a semi-circular
portion 117. Circular arcs 1035 of vertical chain links 101
adjoin this semi-circular portion. FIG. 11 shows 1n detail the
contact of circular arcs 105 and rear sides 107 of front sec-
tions 111 1n an eccentric section at the edge of vertical chain
links 101 and horizontal chain links 110. In the case of the
generic link chain, due to the large width of front sections 111
ofthe horizontal chain links, the linear course ofthe front side
of front sections 111 and the configuration of vertical chain
links 101 having a significantly smaller outer width with the
approximately semi-circular cross-section, advantageous
rotational characteristics of link chain 150 at the driven chain
wheel are achieved. As aresult of the straight face zones of the
front sections, the surface pressures between these and the
pockets of the chain wheel are significantly reduced 1n com-
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parison to otherwise conventional horizontal chain links with
arcuate front sections or tront faces. Since the tront sections

of the horizontal chain links protrude relatively far forward
and laterally into the respective pockets of the chain links,
even alter more significant signs of wear on the pockets of the
chain wheel, only slightly increased surface pressures over
the mitial status are generated. Vertical chain links 101 with a
semi-circular profile are, at the same time, of a small structure
and satisty the required high cross-sectional strengths in
order to be able to withstand even extreme chain forces which
occur i operational use of the link chain 1n high-performance
conveyors. Scrapers can be connected and entrained 1n a
positive-locking manner via entrainment means 115 without
the need to provide additional reinforcement. Bevel 104 on
vertical chain links 101 1s intended to additionally improve
the angling capacity of the horizontal and vertical chain links
relative to one another and the running characteristics of the
link chain particularly during feeding into a chain wheel. In
the case of generic horizontal chain links 110, the 1nner sur-
faces, which face oval inner opening 113, of front sections
111 and of longitudinal limbs 112 have a surface which com-
prises a circumierential fillet with a uniform radius of curva-
ture, as a result of which the oval inner opening 1n each case
forms a transition via a surface, which 1s cambered 1n a
crowned manner, to the upper and lower sides of the front
sections or longitudinal limbs.

SUMMARY OF THE INVENTION

An object of the invention 1s to create a high-strength link
chain for use 1n particular 1n the case of scraper chain con-
veyors which can even be easily used in the case of large
lengths of several hundred meters without being dimensioned
overproportionally 1n terms of their height and in terms of
their weight and which 1s also characterized by good load and
running characteristics of the horizontal and vertical chain
links between one another and enables a long service life.

According to one aspect of the present invention, provided
1s a link chain for chain conveyors for use 1n mining, with
vertical chain links which have around the full circumierence
a constant cross-sectional profile provided on the 1mnside with
a circular arc and on the outside with a flat section, and with
horizontal chain links which have front sections with a
straight face zone and longitudinal limbs, which connect the
front sections around an oval inner opening and which are
provided on their outer surfaces with a recess, wherein the
rear sides of the front sections delimiting the mner opening
form a contact zone for the circular arcs of the vertical chain
links, the horizontal chain links are provided on the rear sides,
which face the oval inner opening, of the front sections with
a surface which has a hollow, which forms a central region of
the contact zone, within a fillet cambered 1n a crowned man-
ner.

According to another aspect of the invention, provided is a
chain link, preferably for connection of entrainment scrapers
to link chains for scraper chain conveyors for use in mining,
with front sections with a straight face zone and with longi-
tudinal limbs, which connect the front sections around an oval
inner opening and which are provided on their outer surfaces
with a recess, wherein the rear sides of the front sections
delimiting the inner opeming form a contact zone for circular
arcs of vertical chain links and connect the longitudinal limbs
to a semi-circular portion, the rear sides which face the oval
inner opemng of the front sections being provided with a
surface which has a hollow, which forms a central region of
the contact zone, between a fillet cambered 1n a crowned
manner.
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According to other aspects of the invention, 1t 1s provided
that the horizontal chain links are provided on the rear sides,
which face the oval inner opening, of the front sections with
a surface which has a hollow within a fillet cambered 1n a
crowned manner, which hollow forms a central region of the
contact zone. As a result of the fillet cambered 1n a crowned
manner and the hollow, which 1s formed between two lateral,
rounded sections and forms the central region, on the one
hand, a substantially more advantageous bearing of the cir-
cular arcs of the vertical chain links on the relevant contact
surfaces of the rear sides of the front sections 1s achieved and,
at the same time, a greater material thickness can be provided
in those regions which lie laterally of the central plane at an
olfset to the longitudinal limbs of the horizontal chain links.
Due to unwinding in ongoing operational use, greater wear
occurs on these regions which are proportionally reinforced
by the configuration according to the invention than in the
central region. The shape of the surface therefore forms an
optimised profiling of the rear sides of the front sections and
insofar enables 1n terms of design a longer service life of the
chain links and the entire link chain. In particular, the oscu-
lation between the circular arcs on the vertical chain links and
the contact region on the rear sides of the front sections 1s
significantly improved by the reconfiguration in terms of
design with the hollows.

In the case of a link chain with the configuration according,
to the invention of the horizontal chain links, 1t 1s particularly
advantageous 1f the cross-sectional profile of the vertical
chain links 1s provided in each case at the transition of the flat
section 1nto the circular arc with a bevel, wherein the cross-
sectional profile of the vertical chain links preferably has a
width to thickness ratio L ,/D,=2.

Inthe case of a particularly preferred configuration of a link
chain or of a horizontal chain link, the hollow extends with a
constant radius of curvature across the surface of the rear
sides of the front sections. The constant radius of curvature 1s
therefore preferably adapted to the constant circular arc on the
surfaces of the vertical chain links interacting with the contact
zone, such that, irrespective of the pivot status of the vertical
and horizontal chain links to one another, uniformly opti-
mised surface pressures and contact forces are generated. The
design of the surface of the front sections 1s preferably arrived
at such that the radius of curvature of the hollow has a crown
line which lies on a central longitudinal plane between the
longitudinal limbs of the horizontal chain links. The central
longitudinal plane also forms, as 1s known per se for horizon-
tal chain links, a plane of symmetry in relation to which all
horizontal chain links are formed symmetrically. More pret-
erably, the front sections have 1n the central longitudinal plane
a circular cross-section with a defined radius. This radius
preferably corresponds to the mimmum material thickness of
the horizontal chain links which are preferably produced as
torged parts. The radius or mimimum radius of the horizontal
chain links 1n the symmetrical centre of the front sections 1s
preferably of equal size or substantially of equal size to the
radius of curvature of the crowned fillet on those surfaces
which lie 1.a. adjacent to the hollow. This configuration addi-
tionally ensures an improved osculation between the circular
arcs on the vertical chain links and the rear sides of the
horizontal chain links and minimises the corner stresses
which occur to some extent in the prior art.

The crown line of the hollow preferably forms a semicircle
around the centre point of the front sections 1n the central
longitudinal plane. The hollow preferably has on the rear side
of the front sections a geometric form which 1s achieved 1n
that the radius of curvature 1s unwound rotationally sym-
metrically around the centre point of the front sections. Since
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the horizontal chain lines are preferably produced as forged
parts, only the die must 1n principle be formed correspond-
ingly negatively for production of the horizontal chain links.

In order to prevent sharp-edged transitions between the
hollow formed by means of the unwound radius of curvature
and the adjacent crowned fillets, the fillet preferably forms a
transition via an intermediate circular portion into the hollow,
wherein the radius of curvature of the intermediate circular
portion 1s more preferably significantly smaller, 1n particular
less than half as large as the radius of curvature of the crowned
fillet. In the case of forged parts, a suitable radius of curvature
of the intermediate circular portion can be approximately 6
mm.

In principle, the surface pressures between the hollow
according to the imvention and the circular arc at the vertical
chain link can also be minimised 1f the chain links have
slightly ovally curved surfaces or circular arcs with changing
radi1. In the case of the particularly preferred configuration,
the hollow has a constant radius of curvature and the circular
arc of the vertical chain links also has a constant radius,
wherein, more preferably, the radius of curvature of the cir-
cular arc of the vertical chain links 1s preferably 2 to 4 mm
smaller than the radius of curvature of the hollow such that in
particular the tolerance deviations which unavoidably occur
during forging do not adversely affect the improved oscula-
tion of the sections of the chain links which are in contact with
one another. In the case of horizontal and vertical chain links
produced from turned parts, the radius of curvature of the
hollow and the radius of the circular arc can also be 1dentical
or quasi-identical since, unlike forged parts, production 1s
possible with significantly fewer tolerance deviations.

It 1s particularly advantageous i1 the longitudinal limbs are
also provided on their inside facing the inner opening with a
fillet which 1s cambered 1n a crowned manner, wherein the
degree of fillet or the fillet radius at the rear side of the front
sections and the degree of fillet on the 1nsides of the longitu-
dinal limbs are of equal size.

A link chain according to the mvention can comprise a
plurality of vertical chain links formed to be 1dentical to one
another as well as two different types of horizontal chain
links, namely, on the one hand, horizontal chain links, which
serve the purpose of scraper connection, and, on the other
hand, horizontal chain links which do not have to fulfil this
function. Depending on the configuration of the link chain, all
or individual horizontal chain links can therefore be provided
on both sides in the recesses with entrainment means which

are formed centrally between both front sections and in each
case protrude 1n a projecting manner into the relevant recess.
In this regard, reference 1s made to cited WO 2007/110088 A1
in which the preferred configuration of the horizontal chain
links with corresponding entrainment means 1s described 1n
detail. Each entrainment means can comprise an entrainment
nose formed on the longitudinal limb with a preferably trap-
ezoidal cross-section and/or the recesses have two linearly
bevelled flanks and a base section which 1s 1n a straight line up
to the projecting entrainment means 1s formed between the
flanks.

It 1s particularly advantageous if the hollow extends across
the entire semi-circular portion into the longitudinal limbs,
wherein, as a result of the configuration of the surface, the
spread of the hollow reduces parallel to the longitudinal cen-
tral plane in an approximately straight line towards the out-
side. A corresponding delimitation of the hollow 1s generated
as a result of the unwinding of the body corresponding to the
radius of curvature of the hollow around the centre point as
well as the additionally provided fillet.
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Further advantages and configurations of a link chain
according to the invention will become apparent from the
tollowing description of a preferred exemplary embodiment
shown 1n the drawing.

Further, these and other objects, aspects, features, devel-
opments and advantages of the mvention of this application
will become apparent to those skilled in the art upon a reading,
of the Detailed Description of Embodiments set forth below
taken together with the drawings which will be described in
the next section.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention may take physical form 1n certain parts and
arrangement of parts, a preferred embodiment of which will
be described 1n detail and illustrated 1n the accompanying
drawings which form a part hereol and wherein:

FIG. 1 shows a perspective view of a horizontal and a
vertical chain link of a link chain, not shown 1n further detail,
according to the mvention;

FI1G. 2 shows a top view of the link chain from FIG. 1;

FIG. 3 shows a sectional view along 1n FIG. 2;

FIG. 4 shows a sectional view along IV-1V 1n FIG. 2;

FI1G. 5 shows a longitudinal section along a central plane of
the horizontal chain link according to the invention;

FIG. 6 shows a section through a longitudinal limb of a
horizontal chain link according to the mvention;

FIG. 7 shows a sectional view along VII-VII 1n FIG. 5;

FIG. 8 shows a section through a vertical chain link;

FI1G. 9 shows a perspective view of the chain links of a link
chain according to W0O2007/110088 from the prior art;

FIG. 10 shows a top view of the chain links from the prior
art; and

FIG. 11 shows a sectional view along XI-XI 1n FIG. 1.

DETAILED DESCRIPTION OF EMBODIMENTS

Referring now to the drawings wherein the showings are
for the purpose of illustrating preferred and alternative
embodiments of the imnvention only and not for the purpose of
limiting same, FIGS. 1 to 4 show, from a link chain 50 accord-
ing to the mmvention, a single vertical chain link 1 which 1s
linked into oval inner opening 13 of a horizontal chain link 10.
Link chain 50 according to the invention can 1n particular be
used 1n the case of scraper chain conveyors which are used as
face conveyors in underground miming use, and in the case of
which horizontal chain links 10 stand horizontally and rotate
with link chain 50 1n this horizontal alignment, while vertical
chain links 1 rotate correspondingly perpendicular to this,
therefore standing vertically. Vertical chain links 1 have lon-
gitudinal limbs 7 and chain fronts 8 which are provided
around the full circumference with a constant cross-section 2,
as 1s 1in particular apparent from FIG. 8 to which reference will
now be briefly made first. Circumierentially constant cross-
section 2 1s delimited on the outside of longitudinal limbs 7
and chain fronts 8 by a flat section 3 and, towards oval 1nner
opening 6, longitudinal limbs 7 and chain fronts 8 each have
a circular arc 5 which preferably across 1ts entire extension
has a radius R ;-which 1s approximately 35 mm 1n the case of
the preferred chain link thickness of a 42 mm chain. Circular
arc 5 forms a transition into tlat section 3 1n each case via a
bevel 4 running at an angle of approximately 60°+£2° at an
incline to flat section 3. Cross-sectional profile 2 of the ver-
tical chain links has a width L ;. height B;-and a thickness D
which 1n the case of a 42 mm chain are approximately L.,=62
mm, B;=102 mm and D ;=30 mm. Inner opening 6 then has a
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clear openming width of approximately 48 mm and a clear
opening or dividing length of approximately 140 mm.

Horizontal chain links 10 comprise one-part or one-piece
forged links with two front sections 11 with a straight face
zone 18 aligned at aright angle to the running direction of link
chain 50, wherein both front sections 11 are connected at the
rear side via longitudinal limbs 12, as 1s clearly apparent from
FIGS. 1 and 2. Horizontal chain links 10 have two front
sections 11 formed to be 1dentical to one another as well as
longitudinal limbs 12 formed to be 1dentical to one another,
only the cross-sectional profile changes approximately con-
stantly within front sections 11 and longitudinal limbs 12.
Horizontal chain links 10 have an approximately rectangular
basic shape and face zone 18 running straight in the chain link
central plane and perpendicular to the running direction
extends approximately across entire outer width B, of hori-
zontal chain links 10. Outer width B,, 1s larger than outer
width B ;- of vertical chain links 1 (cf. FIG. 8). The ratio can be
preferably  approximately B./B;=210/102, therefore
approximately 2:1. Both longitudinal limbs 12 have on the
outside a recess 14 1n which, centrally between both front
sections 11, an entrainment nose 15 1s formed as a positive-
locking entrainment means for entrainment scrapers, not
shown, onto which the entrainment scrapers are placed e.g.
from above and can then be locked. As 1s easily apparent from
FIG. 2, entrainment nose 15 has an approximately trapezoidal
cross-section and each recess has two linearly bevelled flanks
19, which form a transition into linear base sections 20, rela-
tive to which entrainment noses 13 project within recess 14.
The length of recess 14 1s slightly larger than the clear open-
ing or dividing length (approx. 140 mm) of inner opening 13
in the region of opposing semi-circular portions 17 1n longi-
tudinal central plane M which halves front sections 11 and in
which face zones 18 run straight at the front side of front
sections 11. All transition surfaces are bevelled with approxi-
mately 6° in order to produce chain links 10 according to the
invention as forged pieces.

Horizontal chain links 10 of link chain 50 are optimised for
interaction with vertical chain links 1 in particular on the rear
sides of front sections 11 facing mner opening 13 and this
optimisation will now be explained 1n detail with reference to
the further figures. The innovation according to the invention
relates 1n particular to the configuration of the surfaces of the
rear side of front sections 11 and the insides of longitudinal
limbs 12 towards inner opening 13 delimited by these. As 1s
already clearly apparent from FIGS. 1 and 2, the rear sides of
front sections 11 are provided, directly adjacent to semi-
circular portion 17 with which front sections 11 delimit oval
inner opening 13 centrally of the chain links or 1n the hor-
zontal central plane, with a hollow 21 which extends here
tapering in a pointed manner or 1 a V-shape up to upper side
30 and lower si1de 31 of horizontal chain links 10. Hollow 21
has the largest spread in the region of the horizontal central
plane of the chain links and the spread correspondingly
reduces towards upper side 30 and towards lower side 31.
Hollow therefore extends in a uniform manner from semi-
circular portion 17 to upper side 30 or from semi-circular
portion 17 to lower side 31 of the horizontal chain links and
forms the central region of the contact zone which the circular
arcs (3) of vertical chain links 1 linked into horizontal chain
links 10 adjoin. FIG. 5§ shows a vertical section through a
horizontal chain link 10 in the region of (vertical) central
longitudinal plane M. Front sections 11 have 1n central lon-
gitudinal plane M a circular cross-section with a radius R, ,
which forms the minimum material thickness of the horizon-
tal chain links and in the case of the particularly preferred
configuration of a 42 mm chain i1s approximately R, =21 mm.
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Entire face zone 18 of front sections 11, which runs straight at
the front side, 1s preferably rounded with the same radius R,
so that therefore a face zone 18 which 1s rounded uniformly
between upper side 30 and lower side 31 extends across the
entire front surface of horizontal chain links 10. Hollow 21 1n
the surface of the rear side of front sections 11 preferably has
a constant radius of curvature R,., as 1s schematically indi-
cated in F1G. 7, wherein this radius of curvature R ., depend-
ing on the manufacturing precision, corresponds either to the
rounding diameter of circular side 5 of vertical chain links 1
or, particularly in the case of forged parts, 1s larger by a
necessary oversize of approximately 2 to 4 mm, preferably 3
mm. Hollow 21 1s produced by unwinding this radius of
curvature R, around centre point Z of front sections 11 in
longitudinal central plane M, as a result of which the
V-shaped taper of hollow 21 1s inevitably produced towards
upper side 30 and lower side 31 of horizontal chain links 10.
Crown line S of hollow 21 coincides with the surface of front
sections 11 1n longitudinal central plane M and it extends on
a semi-circle around centre point 7Z of front sections 11 1n
central longitudinal plane M.

Reference 1s now made again to FIGS. 1 and 2 from which
it 1s clearly apparent that longitudinal limbs 12 are provided
on insides 23 with a crowned fillet, wherein the degree of
rounding of this fillet of longitudinal sides 23 1s preferably of
equal size to radius R, ,or the rounding diameter at face zones
18 of front sections 11. This fillet of longitudinal sides 23
extends partially into the rear sides of front sections 11, as
indicated with partial surface 22 of the surface of the rear
sides at the transition to longitudinal sides 23 respectively 1n
FIGS. 1 and 2. The rear side of front sections 11 therefore has
a radius of curvature R which 1s rounded with fillet radius
R, ,. In order to prevent a sharp-edged transition between this
degree of fillet with diameter R , ;and hollow 21 with radius of
curvature R, the transition surfaces are rounded with an
intermediate rounding 24 which 1s preferably approximately
6°. FIGS. 1, 5 and 6 clearly show that hollow 21 and inter-
mediate rounding 24 each extend across the rear side of front
sections 11 up to the insides of longitudinal limbs 12 and also
taper 1n a pointed manner or 1n a V-shape there before the fillet
only extends with degree of rounding R ,, across the imnside 23
of longitudinal limbs 12. Degree of fillet R, of longitudinal
sides 23 1s indicated on longitudinal limbs 12 1n FIG. 6 and 1s
preferably of equal size to degree of fillet R, , on the front
sections.

Hollow 21 provided according to the invention centrally of
the rear sides of front sections 11, with which hollow 21 the
central region of the contact zone of horizontal chain links 10
with circular arcs 5 of vertical chain links 1 1s formed, leads,
in particular eccentrically to central longitudinal place M, to
a significantly improved osculation of the contact surfaces of
vertical chain links 1 and horizontal chain links 10 relative to
one another, as 1s particularly clearly apparent from FIGS. 3
and 4. Herein, FIG. 3 shows the osculation of the contact
surfaces, 1.e. of circular cross-section R,, in the centre or
central longitudinal plane M of front sections 11 with the
crown camber of circular arc 5. FIG. 4 shows the contact
surfaces at a lateral offset to the central longitudinal plane at
the outer edge of the mner opening of vertical chain links 1
and 1t 1s clearly apparent that the surfaces here also uniformly
adjoin one another 1 the form of hollow 21 of horizontal
chain link 10 and of circular arc 5 of vertical chain link 1. The
improved osculation 1s particularly clear 1in the case of a
comparison of FIG. 4 and FIG. 11 which shows the same
status 1n the case of the generic chain links from the prior art
according to WO2007/110088 Al. Particularly in the edge

region, only a small degree of bearing of the contact surfaces
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was achieved there, as a result of which increased wear could
occur due to line pressure on the camber crown of the vertical
chain links and the surfaces of the horizontal chain links. As
a result of the measures according to the mvention, the cor-
responding edge regions of front sections 11 have a greater
material thickness on the rear side, as a result of which the
service life of horizontal chain links 10 1s also significantly
improved.

Numerous modifications which should fall within the
scope of protection of the attached claims are apparent to the
person skilled in the art from the above description. The
indicated dimensions correspond to a chain link with a chain
link strength of 42 mm and a modular width of approximately
140 mm. In the case of chain links with a larger or smaller
chain link strength and a correspondingly changed modular
width, other diameters and radii of curvature can thus be
produced 1n order to achieve the same optimisation of the
horizontal chain links and the interaction of horizontal and
vertical chain links. Since not every horizontal chain link
must be used to connect an entrainment scraper in a link
chain, individual horizontal chain links can be provided with
corresponding entrainment means and the other chain links
do not have any corresponding entrainment nose. In the case
of these horizontal change links which then only form con-
necting links, the recess could also have a different geometric
dimension.

Further, while considerable emphasis has been placed on
the preferred embodiments of the invention illustrated and
described herein, 1t will be appreciated that other embodi-
ments, and equivalences thereot, can be made and that many
changes can be made 1n the preferred embodiments without
departing from the principles of the invention. Furthermore,
the embodiments described above can be combined to form
yet other embodiments of the mvention of this application.
Accordingly, 1t 1s to be distinctly understood that the forego-
ing descriptive matter is to be interpreted merely as 1llustra-
tive of the invention and not as a limitation.

The mvention claimed 1s:

1. A link chain for chain conveyors, in particular scraper
chain conveyors for use 1n mining, comprising;:

vertical chain links which have around the full circumfer-

ence a constant cross-sectional profile provided on the
inside with a circular arc and on the outside with a flat
section;

horizontal chain links which have front sections with a

straight face zone and longitudinal limbs, which connect
the front sections around an oval inner opening and
which are provided on their outer surfaces with a recess;
wherein the rear sides of the front sections delimiting the
inner opening form a contact zone for the circular arcs of
the vertical chain links, the horizontal chain links are
provided on the rear sides, which face the oval inner
opening, of the front sections with a surtace which has a
hollow, which forms a central region of the contact zone,
within a fillet cambered 1n a crowned manner; and
wherein the vertical chain links are provided at the transi-
tion of the flat section to the circular arc with a bevel,
wherein the cross-sectional profile of the vertical chain
links preferably has a width to thickness ratio L./D >2.

2. A link chain according to claim 1, wherein the hollow
extends with a constant radius of curvature across the surface
of the rear sides of the front sections.

3. A link chain according to claim 2, wherein the radius of
curvature of the hollow has a crown line which lies on a
central longitudinal plane between the longitudinal limbs of
the horizontal chain links.
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4. A link chain according to claim 3, wherein the front
sections have in the central longitudinal plane a circular
cross-section with a radius which 1s preferably of equal si1ze or
substantially of equal size to the radius of curvature of the
crowned fillet.

5. A link chain according to claim 3, wherein the crown line
of the hollow forms a semicircle around the centre point of the
front sections 1n the central longitudinal plane.

6. A link chain according to claim 3, wherein the hollow on
the rear side of the front sections comprises a rotationally
symmetrical unwinding of the radius of curvature around the
centre point of the front sections.

7. A link chain according to claim 3, wherein the fillet
forms a transition via an intermediate circular portion into the
hollow, wherein the radius of curvature of the intermediate
circular portion 1s preferably less than half as large as the
radius of curvature of the crowned fillet.

8. A link chain according to claim 3, wherein the hollow
has a constant radius of curvature and the circular arc of the
vertical chain links also has a constant radius which 1s pref-
erably approximately 1 to 4 mm smaller than the radius of
curvature of the hollow.

9. A link chain according to claim 3, wherein the hollow
extends across an entire semi-circular portion into the longi-
tudinal limbs.

10. A link chain according to claim 1, wherein the longi-
tudinal limbs on the insides facing the inner opening are
provided with a fillet which 1s cambered 1n a crowned manner,
whose radius of curvature 1s preferably of equal size to the
radius of curvature on the rear sides of the front sections.

11. A link chain, comprising:

vertical chain links which have around the full circumifer-

ence a constant cross-sectional profile provided on the
inside with a circular arc and on the outside with a flat
section;
horizontal chain links which have front sections with a
straight face zone and longitudinal limbs, which connect
the front sections around an oval inner opening and
which are provided on their outer surfaces with a recess;

wherein the rear sides of the front sections delimiting the
inner opening form a contact zone for the circular arcs of
the vertical chain links, the horizontal chain links are
provided on the rear sides, which face the oval 1nner
opening, of the front sections with a surtace which has a
hollow, which forms a central region of the contact zone,
within a fillet cambered 1n a crowned manner; and

wherein at least one horizontal chain link 1s provided on
both sides in the recesses with an enframment nose
formed centrally between both front sections, each
entrainment nose protruding 1n a projecting manner into
the relevant recess.

12. A link chain according to claim 11, wherein each
entrainment nose 1s formed on the longitudinal limb with a
preferably trapezoidal cross-section.

13. A link chain according to claim 12, wherein the
recesses have two linearly beveled flanks and a base section
which 1s 1n a straight line up to the projecting entrainment
nose, which 1s formed between the flanks.

14. A chain link, preferably for connection of entrainment
scrapers to link chains for scraper chain conveyors for use 1n
mining, comprising;

front sections with a straight face zone and with longitudi-

nal limbs, which connect the front sections around an
oval inner opening and which are provided on their outer
surfaces with a recess,

wherein the rear sides of the front sections delimiting the

iner opening form a contact zone for circular arcs of
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vertical chain links and connect the longitudinal limbs to
a semi-circular portion, the rear sides which face the oval
inner opening of the front sections being provided with
a surface which has a hollow, which forms a central
region of the contact zone, between a fillet cambered 1n
a crowned manner; and

wherein the chain link 1s provided on both sides 1n the
recesses with an entrainment nose formed centrally
between both front sections protrudes into the relevant
recess.

15. A chain link according to claim 14, wherein the hollow
extends with a constant radius of curvature across the surface
of the rear sides of the front sections.

16. A chain link according to claim 15, wherein the radius
of curvature of the hollow has a crown line which lies on a
central longitudinal plane between the longitudinal limbs of
the horizontal chain links.

17. A chain link according to claim 16, wherein the front
sections have in the central longitudinal plane a circular
cross-section with aradius which 1s preferably of equal si1ze or
substantially of equal size to the radius of curvature of the
crowned fillet.

18. A chain link according to claim 16, wherein the crown
line of the hollow forms a semicircle around the centre point
of the front sections 1n the central longitudinal plane.

19. A chain link according to claim 16, wherein the hollow
on the rear side of the front sections comprises a rotationally
symmetrical unwinding of the radius of curvature around the
centre point of the front sections.

20. A chain link according to claim 16, wherein the fillet
forms a transition via an intermediate circular portion into the
hollow, wherein the radius of curvature of the intermediate
circular portion 1s preferably less than half as large as the
radius of curvature of the crowned fillet.

21. A chain link according to claim 16, wherein the hollow
has a constant radius of curvature and the circular arc of the
vertical chain links also has a constant radius which 1s pret-
erably approximately 1 to 4 mm smaller than the radius of
curvature of the hollow.

22. A chain link according to claim 16, wherein the hollow
extends across an entire semi-circular portion into the longi-
tudinal limbs.

23. A chain link according to claim 14, wherein the longi-
tudinal limbs on the insides facing the inner opening are
provided with a fillet which 1s cambered 1n a crowned manner,
whose radius of curvature 1s preferably of equal size to the
radius of curvature on the rear sides of the front sections.

24. A chain link according to claim 14, wherein each
entrainment nose 1s formed on the longitudinal limb with a
preferably trapezoidal cross-section.

25. A chain link according to claim 24, wherein the
recesses have two linearly beveled flanks and a base section
which 1s 1n a straight line up to the projecting entrainment
nose, which 1s formed between the flanks.

26. A link chain for chain conveyors, comprising;

vertical chain links which have around the full circumfer-

ence a constant cross-sectional profile provided on the
inside with a circular arc and on the outside with a flat
section;

horizontal chain links which have front sections with a

straight face zone and longitudinal limbs, which connect
the front sections around an oval inner opening and
which are provided on their outer surfaces with a recess;
wherein the rear sides of the front sections delimiting the
inner opening form a contact zone for the circular arcs of
the vertical chain links, the horizontal chain links are
provided on the rear sides, which face the oval inner
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opening, of the front sections with a surtace which has a
hollow, which forms a central region of the contact zone,
within a fillet cambered 1n a crowned manner;

wherein the hollow extends with a constant radius of cur-

vature across the surface of the rear sides of the front 5
sections and the radius of curvature of the hollow has a
crown line which lies on a central longitudinal plane
between the longitudinal limbs of the horizontal chain
links and the hollow on the rear side of the front sections
comprises a rotationally symmetrical unwinding of the 10
radius of curvature around the centre point of the front
sections.

27. A link chain according to claim 26, wherein the fillet
forms a transition via an intermediate circular portion into the
hollow, wherein the radius of curvature of the intermediate 15
circular portion 1s preferably less than half as large as the
radius of curvature of the crowned fillet.

28. A link chain according to claim 26, wherein the hollow
has a constant radius of curvature and the circular arc of the
vertical chain links also has a constant radius which 1s pref- 20
erably approximately 1 to 4 mm smaller than the radius of
curvature of the hollow.

29. A link chain according claim 26, wherein the hollow
extends across an entire semi-circular portion into the longi-
tudinal limbs. 25
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